Introduction

18
The techniques of statistical physics have been applied to problems of community structure
19
with some success, primarily in achieving an understanding of the principles underlying the rather 20 universal form of the species abundance distribution. This was traced to the rate of change of a 21 population being proportional to the number of individuals each species contains [1, 2, 3, 4] . A rather 22 more surprising application is to the distribution of alien species over the globe, where it was found 23 that the number of species at n sites to which they are alien is exponentially distributed with n. At 24 the same time, the distribution of the number of sites as a function of the number of species present 25 is consistent with being drawn from an underlying exponential probability distribution. Beyond 26 that, the number of pairs of sites sharing p species is exponentially distributed with p [5] . The 27 relationship between these various exponential probability distributions was elucidated in [6] . In [5] 28 it is speculated that similar principles may apply more generally to community assembly, for there 
39
An exponential distribution of the number of species with the number of sites at which the 40 species are found can be described using simple statistical mechanics. A given resource is to be 41 divided into a given number of pieces, the cuts to be made at random. The most probable 
64
For n>1 the distribution is consistent with an exponential. Note that the statistics become risible 65 beyond n ~7. For n=1 there is an excess of ~ 400 above the extrapolated exponential. We argue that 66 these must be largely endemics.
67
However, the species richness of the individual sites ( 
85
The conundrum presented by these data can be summarised rather simply. The distributions in 
Disentangling the conundrum
106
The distribution of s(n) with n, shown in Fig. 1 , is consistent with an exponential for n >1.
107
Extrapolating back to n = 1 gives 270 species at just one site, yet in the data there are 670. 
119
It should of course be noted that, with only 917 species in the data sample, the statistics are 120 barely adequate to establish the division into the two classes of cosmopolitan and endemic species;
121
there is no hope of finding finer structure. It is, however, intriguing that the distribution of 122 receptivities for endemics is such that the overall distribution of receptivities is consistent with being
123
drawn from a (truncated) exponential. 
135
From the point of view of community assembly and population dynamics, the surprising 136 feature is that the rate at which a given species loses or gains a site must be independent of the 137 number already occupied. Similarly the rate at which a site gains or loses receptivity (in a dynamical 138 interpretation) for cosmopolitan species must be independent of that receptivity. In the language of
139
Maximum Entropy, these correspond to uniform priors.
140
Beyond that, there is evidence for a different dynamic operating in this environment. There are 
150
The underlying idea is that the distribution of the number of species with the number of sites at 151 which they are found is an exponential generated by subdividing some underlying resource and that 
157
The grid must be populated according to some scheme that generates the exponential s(n) and 158 receptivities or rank abundance consistent with having been drawn from an underlying exponential 159 distribution. Once the grid has been so populated the number of pairs of sites as a function of the 160 number of species in common is easily generated by interrogating the grid.
161
There 
